WE CLAIM; 

1 1. An electrode comprising: 

2 a non->corrodlng, conducting wire coated with 

3 an insulating polymer;- 

4 a recess at one end of said coated wii;.e^ 

5 forming a channel in the insulating polymer coat devoid 

6 of wire and bounded at one end by the wire and at an 

7 opposite end by the environment adjacent the coated 

8 wire; 

9 a multilayered polymeric composition within 

10 ^ said channel, the composition comprising: 

11 a redox layer adjacent to and contacting 

12 said wire, the redox layer comprising a redox enzyme 

13 cross linked to a redox polymer; 

14 a biocompatable polymer layer adjacent to the 

15 environment outside the coated wire; and 

16 an analyte diffusion limiting barrier layer 

17 positioned between said redox layer and said 

18 biocompatable layer. 

1 "^^^ — 2t — A - method for producing an in vivo gluco se—- 

2 bios^sor comprising the steps of: 

3 coating a non-corroding metal or carbon wire 

4 with a bibcompatible insulating polymer containing less 

5 than 5% water when in equilibrium with physiological 

6 body fluids to^^nn a coated wire; 

7 etchingNsaid coated wire to form a recess at 

8 one end of said coati^ wire, said recess devoid of 

9 metal or carbon; \. 

10 immobilizing wibl^in said recess, adjacent to 

11 said wire, a redox compos it ibn comprising glucose 

1 2 " dxidas e-^nd—a^r edox— po lymer-; — ^Nt^^ - . 
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^«v«ff€©ating-cont«nt«-of-*h«-r«c«8s-with-a- 
biocoapatd^l« polym«r; 

ier«ln said atched wire with said polymer 
overcoated i^cess and contents form a glucose biosensor 
having substantially no current output at zero glucose 
concentration A even in the presence of interfering 
eletroreactive Vpecies. 
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3 . A method for measuring glucose 
concentration in ah animal comprising the steps of: 

implanting subcutaneous ly in an animal the 
electrode of claim 1) 

placing a second reference counter or 
combined reference and\counter electrode on or in the 
skin of the animals- 
connecting the y lectrodes through an 
electrical circuit; and 

obtaining reading to measure glucose 
concentration. 
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4. The method of claim 3, wherein at least 
two electrodes of claim 1 are implanted subcutaneously 
in said animal, and wherein paired readings of said two 
electrodes that do not differ more than two standard 
deviations -are accepted as correctly measuring the 
concentration of glucose. 
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5. A biosensor comprising: 
a non-corroding metal or carl 
a sensing layer adjacent to ai 
contact with the electrode, the sensing 
-eo mpri s ing a r o do x po ly ro o r a nd -a r e dox on; 



electrode; 
in electrical 
^er 
ae^ 
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6 \^ a bi e c o m p atabl0 layr coating an o uter 

7 sxirfaca o2k tha alactroda and sanaing layar and adjacant 

8 to an anvironaant outside the sensor, said 

9 bioconpatabPB layer comprised of a bloconpatable 

10 polymer containing not" less than 20% water by weight 

11 when in equilibrium with physiological body fluids • 

1 6. The biosensor of claim 5, wherein said 

2 electrode is part of an electrically conducting wire. 

1 7. The biosensorvof claim 1, wherein said wire is 

2 ^ coated along its lengthV but not at its tip, with an 

3 electrically insulating polymer containing less than 5% 

4 water by weight when in eq^^ilibrium with physiological 

5 body fluids. \ 

1 8. The biosensor of claim 7, wherein said tip of 

2 the wire is recessed in the insulating polymer coat, 

3 forming a recessed channel having a length from tip of 

4 the sensor to the recessed wire of between 

5 approximately 20 fxn and 1 mm, \ 

1 9. The biosensor of claim 8, ^erein said redox 

2 polymer is derived from poly (1-vinylimidazole) or a 

3 copolymer of (1-vinyl imidazole) bound Vo a metal ion 

4 selected from the group consisting of O^^**, Ru^^**, and 

5 Fe'^/^\ \ 

1 10- The biosensor of claim 1, wherein Vhe redox 

2 potential of said redox polymer is not more reducing 

3 than about -0.15V and not more oxidizing than \bout 

4 +0.15V versus the standard calomel electrode in\an 
5 aqu eous solu t ion at a bout- p H 7—4-; — — ^ 
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^ — bio« < n«or of olaim -t — gartehr coaprlaing 

2 an lnt«rf«r«rtc« alinlnating layar conprising a 

3 peroxidase en^Vme. 

1 12. The bibsensor of claim 1, wherein said redox 

2 enzyme catalyzes \he oxidation of glucose. 

1 13. The biosensor of claim 12, wherein said redox 

2 enzyme is glucose oxidase, 

1 14. The biosensorXof claim 13, wherein said redox 

2 enzyme is recombinant glVcose oxidase. 

1 15. The biosensor ofNclaim 1, wherein said redox 

2 enzyme catalyzes the oxidation of lactate. 

1 16. The biosensor of cla\m 11, wherein said 

2 interference eliminating layer Wther comprises an 

3 enzyme which catalyzes a hydrogeX peroxide-generating 

4 reaction. \ 

1 17. The biosensor of claim 7, yherein said 

2 insulating polymer is selected from tfcie group 

3 consisting of polyimide, polyester, po\yurethane , and 

4 perfluroinated polymer. 

1 18. The biosensor of claim 1, furth^ comprising 

2 a glucose flux limiting layer positioned between said 

3 sensing layer and said biocompatible layer, \he glucose 

4 flux limiting layer comprising a polyanionic, 

5 T'^'^TrcatiofHreT— O2^2wit.t^rdonic_^ol.^^ 
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^ 1Q\ Th< blusgiittox Of cialu 1 vh^r^in the outslda 

2 diaa«ter\of th« Insulated wire Is less than about 

3 ©•3ina. \ 

1 20. Th\ biosensor of claim 1 wherein the redox 

2 enzyme and reqjox polymer are crosslinked. 

1 21. A metlTOd for manufacturing the biosensor of 

2 claim 6, comprisirjg the steps of: 

3 electrically Charging droplets of an aqueous 

4 polymer; \ 

5 ^ applying a potential to the electrode such that 

6 the electrically charged droplets are attracted to said 

7 electrode; and \ 

8 applying the char geoydr op lets of polymer to the 

9 electrode to form a polymery coated electrode. 

1 22. The method of claiia\21, wherein the 

2 electrically charged droplets are applied to a non- 

3 insulated tip of an electricallyyinsulated wire. 

1 23. A method for manuf acturina the biosensor of 

2 claim 1, wherein said recessed channel is formed by 

3 electrolytic dissolution of part of tiie electrically 

4 conducting jwire, with an oxidizing electrical potential 

5 of not less than 0.3 volts versus the stlandard calomel 

6 electrode being maintained on the dissolving wire, said 

7 wire being immersed in an aqueous solution^containing 

8 at least one anion selected from the group cbnsisting 

9 of CN\ CI", Br', and I" at a concentration of \t least 
10 approximately O.IM. \ 

1 24. A method for measuring the concentratioX of a 

2 — b iochem ir cal in an animal comprising: V 
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oontactlng\b o dy fluid of an anlnal the elec tlcoae 



of claia 1; and 

datarainlng 
at the electrode 
the body fluid. 



om the electrical signal generated 
thV concentration of biochemical in 



1 25. The method olf claim as, wherein said 

2 contacting is implanting the electrode subcutaneous ly. 

1 26. The method of cJ^im 23, wherein said 

2 subcutaneous tissue is blood. 

1 27. The method of claiij^24, wherein said 

2 biochemical is glucose. 

1 28. The method of claim 24\ wherein said 

2 biochemical is lactate, 
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29. The method of claim 24, whWein at least two 
electrodes are simultaneously implant^ and wherein 
their readings are compared and accepted as valid only 
when they do not differ by more than twd standard 
deviations, the standard deviations bein^calculated 
from paired measurements with a pair of in^lanted 
electrodes » 
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30. A method for calibrating thtl implantJed 
electrode of claim 1, comprising the steps of: 

analyzing the concentration of the analyte ^o be 
measured by the electrode of claim 8 in one or 
samples of fluid withdrawn from a patient, where 
concentration of the chemical does not change 
aul)sLdnLially in the withdrawn samples; — 
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